Introduction {#cesec10}
============

The PROUD study, an open-label randomised controlled trial carried out at 13 sites in England, UK, in 2015, reported that daily oral pre-exposure prophylaxis (PrEP) with tenofovir--emtricitabine resulted in an 86% reduction in HIV infection in gay, bisexual, and other men who have sex with men (hereafter referred to as men who have sex with men \[MSM\]).[@bib1] A subsequent modelling study has shown that the introduction of a PrEP programme for MSM in the UK would be cost-effective and possibly cost-saving in the long term.[@bib2] In England, PrEP is freely available to people at risk of HIV only in the context of the [PrEP Impact trial](https://www.prepimpacttrial.org.uk/){#interrefs10} by Public Health England that launched across England in October, 2017. All trial participants will get National Health Service (NHS) England funded PrEP until at least October, 2020 (the end of the trial). Otherwise, people can legally [purchase PrEP for their own use via the internet](https://www.iwantprepnow.co.uk/buy-prep-now/){#interrefs20} or from some genitourinary medicine clinics. A nationally commissioned PrEP programme for England has been agreed and should be operational by the end of the PrEP Impact trial.

Research in context**Evidence before this study**Pre-exposure prophylaxis (PrEP) taken daily or on-demand has been shown to be highly effective for prevention of HIV infection among men who have sex with men (MSM) in clinical trials and open-label studies. PrEP is recommended by WHO for HIV-negative individuals at substantial risk of sexually acquired HIV, including MSM. We searched PubMed for longitudinal cohort studies in English that included MSM in England, UK, published from database inception up to Jan 31, 2020, using key search terms including "pre-exposure prophylaxis", "PrEP", "HIV", "MSM", "homosexual", "men who have sex with men", "gay", "bisexual men", "longitudinal", "cohort", and "prospective". We identified 83 articles, which included articles of clinical trials, demonstration projects, and cohort studies mostly done in high-income countries. Apart from reports on PrEP uptake and associated factors, among these articles were studies about sexual behaviours, sexually transmitted infections, and HIV incidence among PrEP users; PrEP awareness, acceptability, and willingness to use; PrEP retention, engagement, adherence, and discontinuation; and characteristics of PrEP users. We identified two studies run in England, two articles from the PROUD trial, and one article from our research group (the Attitudes to, and Understanding of Risk of Acquisition of HIV \[AURAH\] and AURAH2 study) that measured changes in the prevalence of sexual behaviours and PrEP use, by comparing data from the AURAH cross-sectional study with baseline data from the AURAH2 prospective cohort. To our knowledge, no data have been published from longitudinal cohort studies in England, excluding those from clinical trials or PrEP demonstration projects.**Added value of this study**This study provides the first estimates of trends in PrEP use and predictors of PrEP initiation among HIV-negative MSM in England, using data from a prospective cohort, at a critical time in planning the roll-out of PrEP in England. We found that, despite free PrEP availability in England being only through the PrEP Impact trial, both awareness and use of PrEP increased substantially from 2013 to 2018 among MSM attending three sexual health clinics in south-east England. In 2018, PrEP use was almost 80% among men with multiple condomless sex partners. A substantial proportion of men accessing PrEP obtained it via the internet. PrEP use was lower among those with lower socioeconomic status than among those of higher socioeconomic status.**Implications of all the available evidence**The available evidence highly supports the addition of PrEP to the standard of care for MSM who would benefit from the preventive prophylaxis. Sociodemographic and economic barriers associated with PrEP use should be promptly addressed via routine commissioning of PrEP.

Among gay and bisexual men in the UK, modelling of available data suggests that the estimated annual number of new HIV infections has decreased by 71%, from 2800 in 2012, to 800 in 2018.[@bib3] The annual number of HIV diagnoses recorded among gay and bisexual men in the UK has also decreased by 35%, from 3480 in 2014, to 2250 in 2018.[@bib3] Based on a CD4 cell count back-calculation model, the modelled number of incident infections among gay and bisexual in England has decreased by 65% since 2014, with the most rapid decrease occurring after 2016.[@bib3] A combination of PrEP scale-up, a large increase in ever and repeat HIV testing, and rapid antiretroviral therapy initiation at diagnosis are most likely responsible for these steep decreases in new infections, largely among MSM.[@bib4] Similar decreases in HIV diagnoses among MSM have also been reported in San Francisco, CA, and New York City, NY, in the USA,[@bib5], [@bib6] and New South Wales, Australia.[@bib7]

To date, little information exists on trends in PrEP awareness and uptake and predictors of PrEP initiation in England. Such data would be helpful to further inform the unrestricted PrEP implementation programme in England in 2020, in which PrEP will be made routinely available after completion of the PrEP Impact trial.[@bib8]

The Attitudes to, and Understanding of Risk of Acquisition of HIV 2 (AURAH2) study is among the first prospective cohort studies of MSM in England. We assessed changes in awareness of, and use of, PrEP and postexposure prophylaxis (PEP), predictors of PrEP initiation, and factors associated with reporting the recent use of PrEP among initially HIV-negative MSM between 2013 and 2018.

Methods {#cesec20}
=======

Study design and participants {#cesec30}
-----------------------------

The AURAH2 study was a prospective cohort study that recruited MSM who were HIV negative or of unknown HIV status from two large sexual health clinics in London (56 Dean Street and Mortimer Market Centre) and one in Brighton (Claude Nicol clinic), between July 30, 2013, and April 30, 2016.[@bib9] Additionally, participants were eligible if they were aged 18 years or older and attending or had attended the study clinics for routine sexually transmitted infection (STI) or HIV testing. Individuals who consented to participation in the study completed a confidential baseline paper questionnaire in the clinic. During the follow-up period, participants self-completed subsequent 4-monthly and annual questionnaires that were available online from March, 2015, until March, 2018; hence, maximum follow-up was 3 years. The baseline and follow-up questionnaires gathered information on demographic and socioeconomic factors, health and wellbeing, knowledge and understanding of HIV, lifestyle, sexual health, recent sexual behaviour, and PrEP and PEP use. The study protocol has been described previously.[@bib9]

All participants provided written informed consent before taking part. The AURAH2 study was approved by the designated research ethics committee, The National Research Ethics Service committee London-Hampstead (14/LO/1881), in November, 2014. Based on the research protocol and all versions of study documents, the AURAH2 study subsequently received permission for clinical research at three participating NHS sites: Chelsea and Westminster NHS Foundation Trust, Central and North West London NHS Foundation Trust, and the Brighton and Sussex University Hospitals NHS Trust.

Measures {#cesec40}
--------

All measures were self-reported from participant questionnaires. Information on PrEP and PEP use was collected in the baseline and annual questionnaires, with information on PrEP and PEP awareness collected at baseline only. The main outcomes of interest were PrEP and PEP awareness and reported PrEP and PEP use in the previous 12 months. Study definitions and questions are shown in [figure 1](#fig1){ref-type="fig"} . To be classified as positive for having taken PrEP or PEP in the past 12 months, at baseline or at the annual questionnaire, participants were required to have answered "yes" to the question on having ever taken PrEP or PEP, and subsequently indicated use in the past year on the question on frequency of use. Missing answers to PrEP and PEP use questions were classified as no use.Figure 1PrEP and PEP measures in the AURAH2 study\*AURAH2=Attitudes to and Understanding of Risk of Acquisition of HIV 2. NA=not applicable. PrEP=pre-exposure prophylaxis. PEP=postexposure prophylaxis. \*PrEP data were not collected in the 4-monthly online questionnaire.

Sociodemographic variables of interest included age group (\<25, 25--29, 30--34, 35--39, 40--44, ≥45 years), country of birth and ethnicity (white UK born, other ethnicity UK born, white non-UK born, other ethnicity non-UK born), sexual identity (gay, bisexual or other), university education (yes, no), ongoing relationship (yes, no), employment status (employed, not employed), sufficient money for basic needs (all of the time, most of the time, sometimes or no), and housing status (homeowner, renting, unstable or other). We considered the following seven measures of HIV risk and related behaviours and activities (in the past 3 months, unless otherwise stated): condomless anal sex (condomless sex), condomless sex with two or more partners, group sex (sex involving more than two participants on the same occasion), recreational drug use classified into four groups (none; drug use but not injection or chemsex-related; use of at least one chemsex-related drug \[crystal methamphetamine, γ-hydroxybutyrate (GHB), γ-butyrolactone (GBL), or mephedrone\] but no injection drug use; injection drug use), STI diagnosis (in the past 12 months at the baseline questionnaire, and in the past 3 months at the annual questionnaire), PrEP or PEP use in the past 12 months, and having had a recent HIV test (in the past 6 months at the baseline questionnaire, and in the past 3 months at the annual questionnaire). Mental health and lifestyle factors of interest included depressive symptoms (a score of ≥10 on the Patient Health Questionnaire-9),[@bib10] anxiety symptoms (a score of ≥10 on the Generalised Anxiety Disorder-7 test),[@bib11] and higher alcohol consumption (a score of ≥6 on the WHO alcohol screening tool audit, Alcohol Use Disorders Identification Test-consumption \[AUDIT-C\], questionnaire; first two questions only).[@bib12] Ethnicity, sexual identity, education, employment, financial status, and housing status were fixed variables derived from the baseline questionnaire, whereas age, depressive symptoms, anxiety symptoms, alcohol consumption, and HIV risk and related behaviours were time-varying variables derived from baseline and annual questionnaires. We treated missing values as "no" answers (these accounted for \<5% for each variable), except for the few individuals with missing values for the variables of age, country of birth and ethnicity, sexual identity, financial status, and housing status, who were excluded from analyses for those variables.

Statistical analysis {#cesec50}
--------------------

In preparation for the analyses, we considered calendar year 3-month periods from the first enrolment (July, 2013) to the end of the study period (March, 2018). Information from each participant\'s questionnaires was ascribed to the 3-month period in which the questionnaire was completed. We combined data for the last two quarters of 2013 as one calendar period (July--December, 2013) because recruitment started on July 30, 2013, and so the third quarter of 2013 was less than 3 months; the number recruited by September, 2013, was too small to have a separate period. To describe the prevalence of PrEP and PEP awareness at baseline, we used data from all available baseline questionnaires. We assessed trends over calendar time in the proportion of participants who indicated PrEP and PEP awareness at baseline over the period from July, 2013, to April, 2016 (enrolment stage), and did a χ^2^ test for linear trends in proportions.

To examine trends in past 12-month PrEP and PEP use over the entire study period, we used pooled data from all available baseline and annual questionnaires. We used univariate generalised estimation equation (GEE) models with a logit link and robust SEs to assess trends over calendar time during the period July, 2013, to March, 2018, in the proportion of questionnaires for which PrEP and PEP use were reported, accounting for multiple questionnaire responses from individual participants. Calendar year was fitted as a continuous variable to obtain a test for linear trend. Similarly, we investigated trends over calendar time in the proportion of men who reported condomless sex with two or more partners, and trends in PrEP use among these men specifically. We also assessed trends over time (in 6-month calendar periods) in source of PrEP, using questionnaires in which PrEP use was reported.

We assessed, in a longitudinal analysis, factors associated with PrEP initiation during follow-up among those who reported not using PrEP at baseline and who had completed at least one annual questionnaire. PrEP initiation was defined as the first report of PrEP use in the past 12 months from an annual questionnaire; time to initiation was the time from baseline to the date of completion of the questionnaire in which PrEP was first reported, or from baseline to the end of follow-up if PrEP was not initiated. We considered each factor separately in age-adjusted Poisson models (using age as a continuous variable) with robust SEs. The predictors considered included sociodemographic factors, mental health, lifestyle factors, and sexual health and behaviours reported in past questionnaires associated with subsequent PrEP initiation. We present these results as age-adjusted incidence rate ratios (IRRs) with their corresponding 95% CIs.

We did an additional cross-sectional analysis to examine factors associated with being on PrEP, using all available baseline and annual questionnaires. We used GEE models with a logit link function, adjusted for age (as a continuous variable). Also, separately among PrEP users, we analysed factors associated with reporting non-prescribed PrEP (ie, PrEP obtained via the internet, friends, or others sources) using all available annual questionnaires in which PrEP use was reported. We present these results as age-adjusted odds ratios (ORs) with their corresponding 95% CIs.

p values below 0·05 were considered to be significant. We did all analyses using STATA (version 15.1).

Role of the funding source {#cesec60}
--------------------------

The funder had no role in study design, data collection, data analysis, data interpretation, or writing of the report. The corresponding author had full access to all the data in the study and had final responsibility for the decision to submit for publication.

Results {#cesec70}
=======

1162 men enrolled in the study between July 30, 2013, and April 30, 2016 ([table 1](#tbl1){ref-type="table"} ). The mean age at baseline was 34 years (SD 10·4). Of those with available data, participants were predominantly of white ethnicity (942 \[82%\] of 1150), self-reported being gay (1076 \[94%\] of 1150), had a university degree (857 \[74%\] of 1159), reported being employed (1053 \[91%\] of 1159), and always had money to cover basic needs (896 \[77%\] of 1158). Regarding sexual behaviour in the past 3 months, 741 (64%) of 1159 men reported condomless sex, 410 (35%) of 1159 reported condomless sex with two or more partners, 500 (43%) of 1159 reported group sex, and 695 (60%) of 1159 reported the use of at least one recreational drug; including 38 (3%) who reported injection drug use. In the previous 12 months, 440 (38%) of 1159 men reported they had been diagnosed with an STI, 240 (21%) reported taking PEP, and 58 (5%) reported taking PrEP.Table 1Baseline sociodemographic, health and lifestyle characteristics, sexual behaviour, and PrEP and PEP use among participants who completed the baseline, follow-up, and annual questionnaires in the AURAH2 study, 2013--18**Completed baseline questionnaire (n=1162)Completed at least one follow-up questionnaire (n=622)Completed at least one annual questionnaire (n=483)Sociodemographics**Age, yearsMean34 (10·4)34 (11·3)35 (11·2)Median31 (26--39)33 (26--41)33 (26--42)\<25275/1153 (23·9%)132/613 (21·5%)103/479 (21·5%)25--29207/1153 (17·9%)86/613 (14·0%)69/479 (14·4%)30--34226/1153 (19·6%)121/613 (19·8%)87/479 (18·2%)35--39157/1153 (13·6%)89/613 (14·5%)68/479 (14·2%)40--44121/1153 (10·5%)70/613 (11·4%)55/479 (11·5%)≥45167/1153 (14·5%)114/613 (18·6%)97/479 (20·2%)Country of birth and ethnicityBorn in the UK, white568/1150 (49·4%)317/611 (51·9%)262/479 (54·7%)Born in the UK, other ethnicity[\*](#tbl1fn1){ref-type="table-fn"}60/1150 (5·2%)29/611 (4·7%)20/479 (4·2%)Non-UK born, white374/1150 (32·5%)195/611 (31·9%)149/479 (31·1%)Non-UK born, other ethnicity[\*](#tbl1fn1){ref-type="table-fn"}148/1150 (12·9%)70/611 (11·5%)48/479 (10·0%)Sexual identityGay1076/1150 (93·6%)581/614 (94·6%)455/480 (94·8%)Bisexual or other74/1150 (6·4%)33/614 (5·4%)25/480 (5·2%)University educationYes857/1159 (73·9%)471/619 (76·1%)365/483 (75·6%)No302/1159 (26·1%)148/619 (23·9%)118/483 (24·4%)EmployedYes1053/1159 (90·9%)548/619 (88·5%)431/483 (89·2%)No106/1159 (9·1%)71/619 (11·5%)52/483 (10·8%)Money to cover basic needsAll of the time896/1158 (77·4%)509/618 (82·4%)404/481 (84·0%)Most of the time194/1158 (16·8%)81/618 (13·1%)58/481 (12·1%)Sometimes or no68/1158 (5·8%)28/618 (4·5%)19/481 (3·9%)Housing status[†](#tbl1fn2){ref-type="table-fn"}Homeowner314/1147 (27·4%)200/607 (33·0%)168/475 (35·4%)Renting680/1147 (59·3%)328/607 (54·0%)250/475 (52·6%)Unstable or other153/1147 (13·3%)79/607 (13·0%)57/475 (12·0%)**HIV risk and behaviours**Ongoing relationshipYes465/1159 (40·1%)257/619 (41·5%)202/481 (42·0%)No694/1159 (59·9%)362/619 (58·5%)279/481 (58·0%)Recent HIV testNo322/1159 (27·8%)155/619 (25·0%)123/481 (25·6%)Yes837/1159 (72·2%)464/619 (75·0%)358/481 (74·4%)Condomless sex in the past 3 monthsNo418/1159 (36·1%)224/619 (36·2%)172/480 (35·8%)Yes741/1159 (63·9%)395/619 (63·8%)308/480 (64·2%)Condomless sex with ≥2 partners in past 3 monthsNo749/1159 (64·6%)385/619 (62·2%)299/480 (62·3%)Yes410/1159 (35·4%)234/619 (37·8%)181/480 (37·7%)Group sex in the past 3 monthsNo659/1159 (56·9%)327/619 (52·8%)247/480 (51·5%)Yes500/1159 (43·1%)292/619 (47·2%)233/480 (48·5%)Recreational drug useNone464/1159 (40·0%)229/619 (37·0%)181/480 (37·7%)Drug use, non-injection, non-chemsex-related336/1159 (29·0%)179/619 (28·9%)145/480 (30·2%)Use of ≥1 chemsex-related drug, non-injection321/1159 (27·7%)192/619 (31·0%)139/480 (29·0%)Injection drug use38/1159 (3·3%)19/619 (3·1%)15/480 (3·1%)STI diagnoses[‡](#tbl1fn3){ref-type="table-fn"}No719/1159 (62·0%)384/619 (62·0%)297/480 (61·9%)Yes440/1159 (38·0%)235/619 (38·0%)183/480 (38·1%)PEP use in the past 12 monthsNo919/1159 (79·3%)496/619 (80·1%)387/481 (80·5%)Yes240/1159 (20·7%)123/619 (19·9%)94/481 (19·5%)PrEP use in the past 12 monthsNo1101/1159 (95·0%)589/619 (95·2%)460/481 (95·6%)Yes58/1159 (5·0%)30/619 (4·8%)21/481 (4·4%)**Mental health and lifestyle**Higher risk alcohol consumption[§](#tbl1fn4){ref-type="table-fn"}No1008/1159 (87·0%)537/619 (86·8%)418/483 (86·5%)Yes151/1159 (13·0%)82/619 (13·2%)65/483 (13·5%)Depressive symptoms[¶](#tbl1fn5){ref-type="table-fn"}No1018/1159 (87·8%)544/619 (87·9%)424/483 (87·8%)Yes141/1159 (12·2%)75/619 (12·1%)59/483 (12·2%)Anxiety symptoms[‖](#tbl1fn6){ref-type="table-fn"}No1033/1159 (89·1%)562/619 (90·8%)440/483 (91·1%)Yes126/1159 (10·9%)57/619 (9·2%)43/483 (8·9 %)[^2][^3][^4][^5][^6][^7][^8]

622 (54%) of 1162 men completed at least one online follow-up questionnaire, of whom 483 (78%) completed at least one annual questionnaire. A higher proportion of participants who were older, had greater financial security, and with more stable housing status continued on the study than did those who were younger, who only sometimes or did not have money to cover basic needs and who had unstable or no housing ([table 1](#tbl1){ref-type="table"}). The number of follow-up questionnaires (4-monthly and annual) completed by the end of the study period was 3277.

To describe PrEP and PEP awareness at enrolment by calendar period of baseline questionnaire, we used data from 1161 of 1162 participants who completed a baseline questionnaire (one questionnaire was excluded from the analysis due to missing data). Overall, at baseline, 838 (72%) of 1161 participants were aware of PrEP and 1074 (93%) were aware of PEP. The proportion of men who at baseline reported PrEP awareness increased significantly over calendar time of recruitment, from 12 (43%) of 28 men recruited in July to December, 2013, to 58 (92%) of 63 men recruited in April to June, 2016 (p~trend~\<0·0001; breakdown by quarters not shown). The awareness of PEP was already high in the first period of recruitment (26 \[93%\] of 28 men recruited in July to December, 2013) and remained so over the recruitment period (61 \[97%\] of 63 recruited in April to June, 2016; p~trend~=0·69).

To describe changes in past 12 month PrEP and PEP use over calendar time, we used data from 2079 questionnaires (baseline and annual follow-up) from 1161 participants. Overall, PrEP use in the past 12 months was reported in 248 (12%) questionnaires. PrEP use increased significantly from 0% (none of 28 respondents) in the last two quarters of 2013 to 43% (23 of 53) by January to March, 2018 (p value for linear trend from GEE-logistic model \<0·0001; [figure 2](#fig2){ref-type="fig"} ). By contrast, some fluctuation was seen in the trend of past 12-month use of PEP. PEP use was reported in 371 (18%) questionnaires. PEP use was consistently higher than PrEP use until the period July to September, 2016, but after reaching a peak of 28% (41 of 147 respondents) in April to June, 2016, the proportion of men who reported PEP use began to decrease significantly to a low of 8% (four of 53 respondents) by January to March, 2018 (p value for linear trend from GEE = 0·022). From the 2079 questionnaires (of which one questionnaire was excluded from analysis due to missing data on year of enrolment), 755 (36%) reported condomless sex with two or more partners; we observed a slight increase in this prevalence from 46% (13 of 28 respondents) in the period July to December, 2013, to 51% (27 of 53) in January to March, 2018 (p value for linear trend from GEE = 0·087). Of 755 questionnaires, 190 (25%) reported having taken PrEP in the past 12 months. PrEP use increased significantly among men who reported condomless sex with two or more partners, from 0% (none of 13 respondents) in July to December, 2013, to 78% (21 of 27) in January to March, 2018 (p value for linear trend from GEE \<0·0001; [figure 3](#fig3){ref-type="fig"} ).Figure 2Prevalence of PrEP and PEP use in the past 12 months over time among MSM, 2013--18Data are from baseline and annual questionnaires, missing values on use of PrEP and PEP questions were treated as "no" answers. 1161 participants provided 2079 questionnaires; one questionnaire was excluded from the analysis due to missing data on year of enrolment. p values are for linear trends. MSM=men who have sex with men. PrEP=pre-exposure prophylaxis. PEP=postexposure prophylaxis. Q=quarter.Figure 3Prevalence of condomless sex with two or more partners and prevalence of PrEP use among these men, 2013--18Data for condomless sex with ≥2 partners are from all baseline and annual questionnaires (ie, 1161 participants provided 2079 questionnaires; one questionnaire was excluded from the analysis due to missing data on year of enrolment). Data on PrEP use in the past 12 months is from those with ≥2 condomless sex partners at baseline and in the annual questionnaires (n=755 questionnaires; one questionnaire was excluded from the analysis due to missing data on year of enrolment). Condomless sex is condomless anal sex. p values are for linear trends. PrEP=pre-exposure prophylaxis. Q=quarter.

Of all available annual questionnaires that reported PrEP sources (n=190), 112 (59%) indicated PrEP had been obtained from the internet, 65 (34%) from clinics, and 13 (7%) from friends or other sources. In October, 2017, to March, 2018, (after the PrEP Impact trial started), the proportion of respondents who reported sourcing PrEP from the internet was 65% (36 of 55), from a clinic was 25% (14 of 55), and from friends or other sources was 9% (five of 55). The proportion of respondents who reported PrEP use who also reported sourcing their PrEP from the internet increased over time. This proportion was 0% (none of 12) in the period of July to December, 2015, 67% (six of nine) in January to June, 2016, 58% (30 of 52) in July to December, 2016, 67% (24 of 36) in January to June, 2017, 71% (41 of 58) in July to December, 2017 (the period in which the Impact Trial started), and 48% (11 of 23) in January to March, 2018.

To examine factors associated with initiating PrEP, we restricted our analysis to the 460 participants who reported no previous PrEP use in the baseline questionnaire and who completed at least one annual follow-up questionnaire (data from 875 questionnaires). Age-adjusted IRRs for factors associated with initiating PrEP are shown in [table 2](#tbl2){ref-type="table"} . The PrEP initiation rate increased substantially from 2013 to 2018. When considering year as a continuous variable, the age-adjusted IRR per calendar year was 5·91 (3·68--9·49; p\<0·0001). Compared with the category of younger than 25 years, rate of PrEP initiation was increased in the age categories of 40--44 years and age 45 years and older. In age-adjusted models, non-employment and unstable housing were significantly associated with a reduced rate of PrEP initiation compared with being a homeowner. Behavioural factors associated with higher rates of PrEP initiation within the past 12 months were having a recent HIV test; reporting condomless sex; condomless sex with two or more partners, group sex, use of non-injected chemsex-related drugs, and use of PEP in the past 12 months ([table 2](#tbl2){ref-type="table"}).Table 2Longitudinal analysis of factors associated with initiating PrEP and cross-sectional analysis of factors associated with being on PrEP in the previous 12 months**Predictors of initiating PrEP (n=460)**[\*](#tbl2fn1){ref-type="table-fn"}**Factors associated with past 12-month use of PrEP (n=1162)**[†](#tbl2fn2){ref-type="table-fn"}Age-adjusted IRR (95% CI)p valueAge-adjusted OR (95% CI)p valueAge (time-updated) per year[‡](#tbl2fn3){ref-type="table-fn"}1·02 (1·01--1·04)0·00101·04 (1·03--1·05)\<0·0001Age (time-updated) category, years[‡](#tbl2fn3){ref-type="table-fn"}\<251 (ref)0·00501 (ref)\<0·000125--291·76 (0·47--6·56)..1·13 (0·49--2·57)..30--342·42 (0·69--8·45)..2·86 (1·44--5·68)..35--391·93 (0·49--7·59)..3·04 (1·47--6·29)..40--444·25 (1·14--15·79)..3·89 (1·80--8·36)..≥453·59 (1·08--11·97)..3·54 (1·77--7·09)..Country of birth and ethnicityBorn in the UK, white1 (ref)0·421 (ref)0·52Born in the UK, other ethnicity[§](#tbl2fn4){ref-type="table-fn"}1·52 (0·46--5·03)..1·74 (0·84--3·59)..Non-UK born, white1·19 (0·68--2·11)..1·17 (0·79--1·71)..Non-UK born, other ethnicity[§](#tbl2fn4){ref-type="table-fn"}1·34 (0·56--3·24)..1·08 (0·63--1·87)..Sexual identityBisexual or other1 (ref)0·791 (ref)0·29Gay1·21 (0·29--4·95)..1·53 (0·69--3·38)..University educationYes1 (ref)0·241 (ref)0·63No0·67 (0·34--1·31)..0·91 (0·63--1·32)..EmployedYes1 (ref)0·0321 (ref)0·078No0·35 (0·14--0·91)..0·58 (0·32--1·06)..Money to cover basic needsAll of the time1 (ref)0·070[¶](#tbl2fn5){ref-type="table-fn"}1 (ref)0·12[‖](#tbl2fn6){ref-type="table-fn"}Most of the time1·04 (0·45--2·37)..0·83 (0·52--1·32)..Sometimes or no0·57 (0·08--3·86)..0·52 (0·21--1·31)..Housing statusHomeowner1 (ref)0·0251 (ref)0·031Renting0·56 (0·29--1·07)..0·71 (0·47--1·06)..Unstable or other0·13 (0·02--0·95)..0·36 (0·18--0·73)..Ongoing relationshipYes1 (ref)0·881 (ref)0·48No0·96 (0·57--1·61)..0·88 (0·63--1·24)..Recent HIV testNo1 (ref)0·00101 (ref)\<0·0001Yes5·17 (1·89-14·08)[\*\*](#tbl2fn7){ref-type="table-fn"}..2·73 (1·93--3·87)[††](#tbl2fn8){ref-type="table-fn"}..Condomless sex in the past 3 monthsNo1 (ref)\<0·00011 (ref)\<0·0001Yes5·01 (2·16--11·63)..4·57 (2·91--7·17)..Condomless sex with ≥2 partners in the past 3 months0 or 11 (ref)\<0·0011 (ref)\<0·0001≥25·43 (2·99--9·86)..5·64 (3·97--8·01)..Group sex in the past 3 monthsNo1 (ref)0·0451 (ref)0·0010Yes1·69 (1·01--2·84)..1·77 (1·26--2·47)..PEP use in the previous 12 monthsNo1 (ref)\<0·00011 (ref)0·0070Yes4·69 (2·83--7·79)..1·78 (1·17--2·71)..Recreational drug useNone1 (ref)0·00201 (ref)\<0·0001Drug use, non-injection, non-chemsex-related0·39 (0·05--2·83)..0·82 (0·29--2·27)..Use of ≥1 chemsex-related drug, non-injection2·86 (1·67--4·91)..2·70 (1·91--3·81)Injection drug use1·00 (0·12--7·42)..1·76 (0·79--3·91)STI diagnosesNo1 (ref)0·811 (ref)0·73Yes1·07 (0·59--1·98)..1·07 (0·75--1·53)..Higher risk alcohol consumptionNo1 (ref)0·971 (ref)0·12Yes1·01 (0·49--2·09)..0·63 (0·35--1·13)..Depressive symptomsNo1 (ref)0·761 (ref)0·11Yes0·87 (0·35--2·15)..0·62 (0·35--1·11)..Anxiety symptomsNo1 (ref)..1 (ref)..Yes1·30 (0·52--3·24)0·570·75 (0·39--1·41)0·35Calendar year5·91 (3·68--9·49)\<0·00012·43 (2·12--2·79)\<0·0001Calendar year categoryJuly 30, 2013--Dec 31, 20151 (ref)\<0·00011 (ref)\<0·000120166·69 (3·28--13·68)..2·80 (2·04--3·84)..Jan 1, 2017--March 31, 201821·19 (9·48--47·35)..7·44 (5·39--10·26)..[^9][^10][^11][^12][^13][^14][^15][^16][^17]

To assess factors associated with reporting PrEP use in the previous year, we used data from 2080 questionnaires representing 1162 respondents (baseline and follow-up; [table 2](#tbl2){ref-type="table"}). The predictors for PrEP use in the previous year were similar to those associated with initiating PrEP. In particular, older age and later calendar year were strongly associated with increased use of PrEP, while unstable or other housing was associated with less use of PrEP than being a homeowner. We found some evidence of a trend between money status and reporting PrEP use (p~trend~=0·037). Behavioural factors associated with reporting the use of PrEP were a recent HIV test, reporting condomless sex, condomless sex with two or more partners, group sex, non-injection chemsex-related drugs use, and PEP use. Country of birth and ethnicity, sexual identity, education, ongoing relationship, higher alcohol use, STI diagnosis, and symptoms of depression and anxiety were not associated with initiation of PrEP or use of PrEP ([table 2](#tbl2){ref-type="table"}).

In an additional analysis we looked at the association between health and behavioural factors and source of PrEP amongst those reporting use (190 questionnaires from 128 participants). We found that past 3-month STI diagnosis (unadjusted OR from GEE-logistic model 2·00, 95% CI 1·09--3·69; p=0·025), condomless sex (unadjusted OR 3·55, 95% CI 1·14--11·09; p=0·029), condomless sex with two or more partners (2·22, 1·01--4·85; p=0·045), group sex (2·32, 1·23--4·39; p=0·0090), use of non-injection chemsex-related drugs (3·69, 1·80--7·56; p\<0·0001), and calendar year as a continuous variable (2·12, 1·43--3·15; p=0·028) were all associated with reported use of non-prescribed PrEP (data for other variables are not shown).

Discussion {#cesec80}
==========

To our knowledge, this Article is the first prospective study of PrEP use among MSM in England. In this study of MSM attending sexual health clinics in London and Brighton, UK, between 2013 and 2018, we found that use of PrEP increased substantially over the study period. The internet was the preferred source for obtaining PrEP, and online PrEP purchasing still continued even after the PrEP Impact trial started. Between January and March, 2018, about 48% of men who reported PrEP use obtained it from the internet, and paid for it using their own money. A substantial increase in PrEP use was also seen among men who self-reported engaging in condomless sex with two or more partners; in the period of January to March, 2018, the proportion was 78% compared with 0% in 2013.

The increased level of awareness, use, and rates of initiation of PrEP in this study coincided first with the PROUD study (Nov 29, 2012, to April 30, 2014),[@bib1] and then the initiation of the PrEP Impact implementation trial in England, and the availability of PrEP through NHS sexual health clinics in [Scotland](https://prep.scot/){#interrefs30} and [Wales](https://www.friskywales.org/wales-prep-project.html){#interrefs40}, and through a pilot in [Northern Ireland](https://www.sexualhealthni.info/pre-exposure-prophylaxis-prep-hiv){#interrefs50}. The PrEP Impact trial started recruitment in 2017 and the rate of PrEP initiation among the men in our study, who at least at baseline had attended these study sites, increased by more than twenty times in 2017--18 compared with before 2015. The high proportion of men accessing PrEP online despite the PrEP Impact trial opening for enrolment might have been because available places were rapidly filled and recruitment was closed temporarily.[@bib13] As a result, men in need of PrEP were being turned away and had no choice but to purchase it via the internet (Clarke A and Nwokolo N, unpublished). Substantial advocacy efforts from community-based organisations have also contributed to some men accessing [PrEP online](https://prepster.info/buying-prep-online/){#interrefs60}.

In our analysis, older age was independently associated with being more likely to initiate PrEP, with the rate of initiation among men aged 40 years and older being four times higher than among those younger than 25 years. This finding was similar to that in a cohort in Amsterdam in which the median age among men initiating PrEP was 40 years,[@bib14] and a cohort in Australia in which rates of PrEP initiation were highest among men aged 40 years and older.[@bib15] We also found that indicators of socioeconomic disadvantage (eg, not being employed, having unstable housing status, and having less or no money for basic needs), were associated with a reduced rate of initiating PrEP or being on PrEP. Previous research in the UK has shown that lower socioeconomic situation is associated with worse HIV treatment outcomes among individuals living with HIV.[@bib16] Efforts need to be made to ensure that socioeconomically disadvantaged individuals have equitable access to all effective HIV prevention strategies, including PrEP.

High-risk sexual behaviours such as condomless sex, condomless sex with two or more partners, group sex, and using non-injection chemsex-related drugs were also associated with PrEP use, indicating appropriate use of PrEP by these men. Similar to our findings, a recent national online prospective study in Australia reported that younger age, less use of illicit party or sex drugs, and lower engagement in HIV sexual risk behaviours such as group sex or any condomless sex, were independently associated with non-uptake of PrEP.[@bib15] The study also reported an increase in the uptake of PrEP from baseline (2014--15) to 24 months of follow-up.

Qualitative data from the PROUD study[@bib17] showed that MSM who were already having frequent condomless sex added PrEP as a prevention tool. MSM with a high risk of contracting HIV through condomless sex should be offered PrEP as a matter of urgency. In our study, more than 22% of respondents in 2018 were not using PrEP when having condomless sex with multiple partners and so were still at risk. These data would support the national roll-out of PrEP in England.

We did not find an association between STI diagnoses and taking PrEP, except among men who reported past 12-month non-prescribed PrEP use. A 2019 meta-analysis of 20 PrEP studies and trials among MSM found high incidences of STIs among MSM taking PrEP, ranging from 33·0 per 100 person-years to 99·8 per 100 person-years.[@bib18] However, whether PrEP use leads to increased rates of STIs remains unknown. The meta-analysis generated estimates of STI incidence among MSM who engaged in high-risk sexual behaviours, rather than comparing the rates among MSM taking PrEP versus not taking PrEP. The PROUD study found extremely high levels of STI diagnoses, but detected no difference in the occurrence of STIs between the immediate and deferred PrEP groups;[@bib1] while, the PrEPX study in Australia found the incidence of STIs increased during PrEP use, but that this finding was partly explained by increased testing frequency.[@bib19] Additionally, in the PrEPX study, half of the participants were not diagnosed with an STI during follow-up and STIs were highly concentrated among PrEP users with repeat STIs, and associated with number of partners and group sex. Regular STI testing should continue alongside PrEP use to ensure patients\' good sexual health.

Although in our study we found no significant association between anxiety or depression and reporting recent PrEP use or PrEP, in a 2020 Australian study, PrEP use was independently associated with lower levels of HIV-related anxiety among PrEP-eligible men (MSM at high risk of HIV infection) than among PrEP ineligible men (MSM at low risk).[@bib20]

Alongside the increase in PrEP use, we found a substantial decreasing trend in PEP use between 2013 and 2018, and that the use of PEP was a predictor of future PrEP initiation. This finding suggests that transition from PEP use to PrEP use occurred in these men. Guidelines recommend transitioning MSM who are at continuous risk of HIV from use of PEP towards use of PrEP.[@bib21] PrEP taken daily or on-demand before possible exposure is a highly effective strategy for reducing the risk of HIV acquisition among MSM who are at high and ongoing risk of infection.[@bib21] PEP, on the other hand, is a short-term treatment and is to be used in emergency circumstances after recent HIV exposure (within 72 h).[@bib22] Both PrEP and PEP should be a part of combination HIV prevention strategy.

Our study has some limitations. Men in this cohort were recruited from three sexual health clinics where the PROUD study was run and might have been better informed about PrEP than the general MSM population in England. Therefore, prevalence of PrEP and PEP use in this study might overestimate use in the MSM population nationwide. Men in this cohort were recruited from three sexual health clinics in urban areas in southeast England, and so the sample size was relatively small and these men might not be representative of the broader MSM population in England and the UK. Trends in use and predictors of PrEP initiation might also differ among MSM who are not engaged with sexual health clinics. Additionally, the sample comprised predominantly men who were highly educated, employed, in a stable economic situation, of white ethnicity, and with access to the internet (follow-up questionnaires were only available online, therefore to complete the questionnaires participants needed an internet connection), which might not allow generalisability to all MSM living in England. However, the Australian prospective cohort study that used a more diverse sample of MSM reached similar findings as were observed in our study.[@bib15] Further research is needed to investigate PrEP use among MSM who are more socioeconomically disadvantaged in England and the UK. Recall bias and social desirability bias might be evident in these self-reported data; however, the study collected sensitive and personal data through an online follow-up questionnaire, which might have reduced such bias.[@bib23] Finally, the online retention of participants who initially registered in the study was lower than we hoped; however, more than 60% of participants who completed at least one online questionnaire (n=622) were followed-up until the end of the study (n=400).[@bib24]

In summary, this study provides important data for PrEP implementation in England. PrEP use has increased substantially over the past 5 years, with a high proportion of PrEP being obtained via the internet. Our data suggest that men engaging in sexual behaviour related to high HIV risk, who are older, and those of higher socioeconomic status are significantly more likely to use PrEP. A fully commissioned programme for PrEP in England has been agreed; however, implementation has been delayed (Rodger AJ, unpublished). Due to the COVID-19 pandemic, the programme might not be fully operational across England by the end of the PrEP Impact trial in October, 2020. To transition participants of the PrEP Impact trial onto the nationally commissioned programme, an interim supply of PrEP will be made available by the trial for participants with an ongoing need for PrEP and who attend services where the national programme has not yet commenced. The results of our study can inform the implementation of the national programme by highlighted patient groups who might be at increased risk of HIV infection but less likely to be aware of or using PrEP and who could benefit most from public health outreach and advice. Improving access to PrEP via routine commissioning by NHS England could increase PrEP use among all eligible MSM and reduce socioeconomic disparities, if it is accompanied by an understanding of these disparities and tailoring of public health message and services to address them.
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[^1]: Listed at the end of the Article

[^2]: Data are n/N (%), mean (SD), or median (IQR). Data are from baseline paper questionnaire. Condomless sex refers to condomless anal sex. Data are missing from the baseline questionnaire as follows: age (n=9), money status (n=4), housing status (n=15); country of birth and ethnicity (n=12), sexual identity (n=12), university education (n=3), employment (n=3), relationship (n=3), HIV test (n=3), condomless sex in the past 3 months (n=3), condomless sex with ≥2 partners in the past 3 months (n=3), group sex in the past 3 months (n=3), PEP use (n=3), PrEP use (n=3), recreational drug use (n=3), STI diagnoses (n=3), alcohol consumption (n=3), depressive symptoms (n=3), and anxiety symptoms (n=3). AURAH2=Attitudes to and Understanding of Risk of Acquisition of HIV 2. PrEP=pre-exposure prophylaxis. PEP=postexposure prophylaxis. STI=sexually transmitted infection.

[^3]: Other ethnicity includes Black, Asian, Mixed, and other ethnic groups.

[^4]: Renting housing includes private renting and renting from council or housing association; unstable or other housing includes temporary accommodation, staying with friends or family, other accommodation, and homeless.

[^5]: In the past 12 months at the baseline questionnaire and in the past 3 months at the annual questionnaire.

[^6]: Higher risk defined as a score of ≥6 on the WHO modified alcohol screening tool audit, Alcohol Use Disorders Identification Test-consumption, questionnaire.

[^7]: Defined as a score of ≥10 on the Patient Health Questionnaire-9.

[^8]: Defined as a score of ≥10 on the Generalised Anxiety Disorder-7.

[^9]: Ethnicity, sexual identity, education, employment, money status, and housing status are fixed variables; age, lifestyle characteristics, and HIV-risk behaviour are time-varying variables. Condomless sex is condomless anal sex. IRR=incidence rate ratio. OR=odds ratio. PrEP=pre-exposure prophylaxis. PEP=postexposure prophylaxis. STI=sexually transmitted infection.

[^10]: Total observations are from 875 questionnaires; total observations used: for age, country of birth and ethnicity, sexual identity, university education, employment status, relationship status, money status, recent HIV test, condomless sex in the past 3 months, condomless sex with ≥2 partners in the past 3 months, group sex in the past 3 months, STI diagnosis, recreational drug use, PEP use, alcohol use, depression, anxiety symptoms, and calendar year were from 868 questionnaires done by 457 men; and for housing status were from 860 questionnaires done by 453 men.

[^11]: Total observations are from 2080 questionnaires; total observations used: for age, university education, employment status, money status, relationship status, recent HIV test, condomless sex in the past 3 months, condomless sex with ≥2 partners in the past 3 months, group sex in the past 3 months, STI diagnosis, recreational drug use, PEP use, alcohol use, depression, and anxiety symptoms were from 2062 questionnaires done by 1153 men; for country of birth and ethnicity were from 2061 questionnaires from 1152 men; for sexual identity were from 2050 questionnaires done by 1143 men; for housing status were from 2050 questionnaires done by 1149 men; and for calendar year were from 2061 questionnaires done by 1153 men.

[^12]: IRRs and ORs for age are unadjusted, age is included as a continuous variable when adjusting effects of other variables for age.

[^13]: Other ethnicity includes Black, Asian, Mixed, and other ethnic groups.

[^14]: p~trend~=0·54.

[^15]: p~trend~=0·037.

[^16]: Within the past 6 months.

[^17]: Within the past 3 months.
